The precise clinical diagnosis of hypogonadism in the male may be difficult. Thus, patients with isolated gonadotrophin deficiency may present witb gyn=comastia and small testes and be clinically indistinguishable from those with Klinefelter's syndrome. Measurements of levels of serum luteIniing hormone (LH) and plasma testosterone-like substances (TLS) have been applied to the investigation of various forms of hypogonadism.
Methods and Results
LH was measured by a double antibody radioimmunoassay; MRC Research Standard A human pituitary ICSH/LH (63/15) was used as standard. Owing to doubt as to the exact content of each ampoule by bioassay, one ampoule was defined as containing 10 units. In our assay system 1 such unit is equivalent to 8-4 i.u. of 2nd IRP HMG. Plasma TLS was measured by competitive protein binding (Anderson 1970) . This system measures testosterone and closely related androgens such as dihydrotestosterone, recently shown to be present in human plasma (Ito & Horton 1970 , Tremblay et al. 1970 (Fig 1) . Thus, most subjects with panhypopituitarism or isolated gonadotrophin deficiency have LH levels that are below normal, whereas levels are elevated in all 8 men with untreated Klinefelter's syndrome. TLS levels are lowest in those with panhypopituitarism and below normal in men with isolated gonadotrophin deficiency. Greater variation in TLS is seen in Klinefelter's syndrome, levels overlapping with the normal range; this is in keeping with the variable, degree of masculinization seen in this syndrome.
These measurements have also been used as the basis for two stimulation tests, to be described in greater detail elsewhere.
A standard stimulation test of Leydig cell reserve has been developed, using two intramuscular injections of human chorionic gonadotrophin (HCG) 2,000 i.u. three days apart. Normal men (15) showed a peak TLS response 24-72 hours after the first injection (mean increase 110%, range 55-166%). There was no consistent additional response to the second injection.
Three adult men with panhypopituitarism of recent onset showed a rapid and progressive TLS response to HCG, mean levels rising from 19 to 151 ng/ml. The response was more variable in isolated gonadotrophin deficiency, and mean levels (9 subjects) rose from 2-6 to 8&4 ng/ml. All of 6 men with Klinefelter's syndrome also responded to HCG, mean levels rising from 5-4 to 12-1 ng/ml.
In the second test clomiphene citrate has been used to assess pituitary LH reserve. In normal subjects given doses of 3 mg/kg/day (maximum 200 mg) for 10 days, LH and TLS levels rose progressively, mean levels doubling (Marshall et al. 1970) Bardin et al. (1969) in subjects with the syndrome of gonadotrophin deficiency and hyposmia. Evidence is conflicting with regard to the testosterone response following HCG injection in Klinefelter's syndrome (Kirschner et al. 1965 , Hudson et al. 1967 , Paulsen et al. 1968 . Our patients who were untreated showed a consistent rise in TLS which was comparable to that seen in isolated gonadotrophin deficiency. This suggests that despite high levels of circulating LH the Leydig cells are capable of further stimulation in this condition. Some patients with panhypopituitarism or isolated gonadotrophin deficiency have basal LH levels that are only marginally low. In these subjects the absence of response to clomiphene differentiates them from normals, and enables a firm diagnosis to be made. The normal increase in LH and testosterone produced by clomiphene in men appears to be due to the-dhxginterfering with the normal testosterone feedback mechanism at hypothalamic level (Bardin et al. 1967 , Marshall et al. 1970 . In Klinefelter's syndrome, the high LH levels were not found to rise further on clomiphene. This indicates either that the feedback mechanism for testosterone is not functioning normally, or that their LH production is already maximal. 
